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ANTI-CD14 ANTIBODIES FOR USE IN TEE INDUCTION OF 

IL-10 SECRETION 

The present invention relates to anti-CD14 
5 antibodies for use in the induction and/or increase of 
inter leukin-10 secretion. The invention further relates to 
anti-CD14 antibodies for use in the treatment of 
inflammatory conditions based on increase of the IL-10 
secretion, and in immunosuppression based on either increase 
10 of interleukin-10 secretion and/or the induction of T cell 
tolerance and/or anergy. 

- Interleukin-10 (IL-10) is one of the cytokines and 

is produced in the body by a number of different cell types, 
mainly by monocytes /macrophages and by some T^ cells. IL-10 

15 may also be produced by non-immune cells, like keratinocytes 
and certain tumour cells. IL-10 has an effect on various 
target cells. It inhibits the production of pro-inflammatory 
cytokines in monocytes and macrophages, exerting an 
immunosuppressive and anti-inflammatory effect. Recently it 

20 has been found that IL-10 can act directly on T-lymphocytes 
(1-5). 

The use of IL-10 for treating various medical 
indications like septic and toxic shock, tissue rejection, 
(gr aft>^^ or chronic inflammation 

25 etc. has been descriBed previously. In these applications 
IL-10 is always administered systemically (2-23) . 

This systemic route has various drawbacks. First, 
a higher amount than is actually needed should be 
administered. Furthermore, it is not yet known which effects 

30 IL-10 exerts on locations in the body where it is not 
needed. The IL-10 to be administered will almost always 
originate from a source which is foreign to the body. 

It is a first object of the present invention to 
provide a method for effecting a site-specific increase and/ 

35 or induction of IL-10 secretion leading to ant i- inflammatory 
effects. Furthermore, the increase and/or induction of IL-10 
may contribute directly or indirectly to immunosuppression. 
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Inflammation is a uniform response of the human 
body to a variety of stimuli, Phagocyt s play a central role 
in the generation of inflammatory responses by secreting a 
variety of mediators of inflammation, such as IL-1, IL-6, 
5 TNF-a etc.. These mediators act directly on target cells, or 
indirectly by, for example, attracting other inflammatory 
cells, and thus contribute to the normal physiological 
inflammatory response helping the body's immune system to 
fight invading particles and microbes. However, the 

10 mediators may also participate in reactions detrimental to 
the human body (24-26) . Phagocytes can also secrete 
molecules which exhibit anti-inflammatory effects such as 
interleukin-10 . 

The specific immune response acts through various 

15 cells. When a foreign particle enters the human body, it 
will be ingested by specialized cells called phagocytes. 
Important phagocytes in the human body are monocytes/ 
macrophages (Mo) . While circulating in the blood stream 
these cells are called monocytes, after migrating from the 

20 blood stream to the various tissues they are called 
macrophages. Specialized forms of these cells are the 
Kupffer cells residing in the liver, lung macrophages, and 
many more. The foreign molecule (antigen) is digested into 
small peptides, a process called antigen processing. These 

25 small peptides are then embedded in specialized molecules 
(Major Histocompatibility Complex, MHC) and transported to 
the cell surface, where the peptides, still embedded in MHC 
molecules, are presented to other cells (27-29). 

T cells have receptors which recognize a complex 

30 of a given peptide presented by an MHC molecule. Upon this 
interaction, the T cells are activated, proliferate and 
provide help to phagocytes, stimulate the secretion of 
antibodies, or kill virus- infected or tumor cells. Thus an 
immune reaction directed specifically against the foreign 

35 antigen has been started. 

However, the interaction between the T cell 
receptor on the side of the T cell and an MHC-molecule with 
its antigen on the side of the antigen-presenting cell (APC) 
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is not sufficient to activate a T cell. Additional, APC- 
derived signals are required for initiating T cell 
activation. The requirement for such a "second signal" has 
been recognized more then 2 0 years ago (Bretscher and Cohn) . 
5 Despite intense research, one could never isolate one single 
agent acting as specific "second signal", but APC-derived 
interleukins such as IL-l and TNF-a have been found to 
contribute to the activation of T cells (29-33) . 

Most importantly, if a T cell is activated by 

10 engagement of its T cell receptor by MHC+peptide in the 
absence of APC-derived factors, this T cell not only fails 

to proliferate, but it remains anergic for subsequent 

activation, too, even if for this subsequent activation APC 
contributing appropriate "second signals" are now present 

15 (30, 31, 33-40). There are circumstances where induction of 
lack of immune response may be due to death of the 
responding T cells, and other circumstances where the T 
cells may remain alive but are no longer responsive. This in 
Yit£o-phenomenon may translate in vivo to tolerance and/ or 

20 anergy to a given antigen. Induction of tolerance and/or 
anergy is of great clinical relevance in the context of 
organ, bone marrow, blood and cell transplantation and in 
autoimmune diseases. 

It is thus another object of the invention to 

25 provide a means for inducing immunosuppression on a specific 
cellular level by the induction of T cell tolerance and/or 
anergy. 

It has now been found that the administration of 
anti-CD14 antibodies results in various types of effects. 

30 Upon triggering with LPS, peripheral blood mononuclear cells 
(PBMC) secrete TNF-a, IL-8 and other "pro-inflammatory" 
cytokines. Addition of anti-CD14 antibodies to PBMC 
triggered by LPS or other stimuli results in inhibition of 
secretion of TNF-a and in an increased secretion of IL-10. 

35 Therefore as a first aspect of the invention by treatment 
with anti-CD14 antibodies, an induction or increase of IL-10 
secretion is achieved. Simultaneously the secretion f TNF-a 
is downregulated. In some cases anti-CD14 antibodies also 
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seem to increase IL-10 secretion and reduce TNF-a secretion 
in cells to which other stimuli such as LPS have not been 
added. 

Furthermore, it was found that the anti- 
5 inflammatory effects of anti-CD14 antibodies are not 

restricted to cellular stimuli known to act through CD14. 
The pro- inflammatory effects of T cell mitogens, such as 
superantigens and lectins (for example concanavalin A) , 
which have not yet been described to act through CD14 , are 

10 also downregulated by anti-CD14 antibodies. Further 

experiments- showed that anti-CDl4 antibodies suppress the 
secretion of cytokines and other mediators of inflammation 
by monocytes/macrophages and other cells upon triggering 
with T cell mitogens, such as superantigens and lectins, 

15 like concanavalin A- Thus, anti-CDl4 antibodies show an 
effect in the case of triggers that are not mediated by 
CD14. 

Third, it was also found that upon stimulation of 
peripheral blood mononuclear cells (PBMC) with mitogens 

20 simultaneous treatment with anti-CD14 monoclonal antibodies 
results in inhibition of T cell proliferation and, in 
parallel, in suppression of the secretion of cytokines 
derived from antigen-presenting cells, an effect having been 
described to result in anergy and/or tolerance (30, 31, 33- 

25 40) . . 

Direct evidence for an immunosuppressive effect of 
treatment with an anti-CD14 antibody regardless of the 
underlying mechanism was provided by an animal experiment. 
Treatment of rabbits with a monoclonal anti-CD14 antibody 

30 results in suppression of both the antigen-specific humoral 
and the antigen-specific cellular immune response. 
Observations in vitro concerning the induction and/or 
increase of inter leukin-10 and the downregulation of signals 
known to enhance the immune response, such as CD80, 

35 membrane-bound TNF-a, soluble TNF-a, inter leukin-1, 
inter leukin-6, and other factors affecting the immune 
response, are in agreement with the immunosuppressive effect 
of anti-CD14 antibody-treatment observed in rabbits. 
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However, these in vitro studies are not intended to limit 
anti-CD14 -induced immunosuppression to a certain underlying 
mechanism. Indeed, mechanisms and/or factors influencing the 
immune response not mentioned herein and/ or unknown to date 
5 may play a role in anti-CDl4 -induced immunosuppression. Thus 
the invention does not rely on a specific mechanism but is 
based on the effects observed after in vivo and in vitro 
treatment with anti-CDl4 antibodies. 

These effects of treatment with anti-CD14 

10 antibodies separately or in combination result in anti- 
inflammatory effects, or immunosuppression, which may both s 
be beneficial for various medical indications. 

The invention thus relates to the use of anti-CD14 
antibodies in general for immunosuppression by the induction 

15 or increase of IL-10 secretion and/ or the induction of T- 
cell tolerance and/or anergy. 

CD14 (Mo2, My4, Leu M3) is a myeloid 
differentiation antigen detected on mature monocytes, 
macrophages, and on cells from myelomonocytic (M4) and 

20 monocytic (M5) leukemias (FAB classification) . By contrast, 
CD14 is not detectable on immature leukemic cells, nor on 
the human cell lines U9 3 7 and HL60. However, both cell lines 
express CD14 upon stimulation with 1, 25-dihydroxyvitamin D Jt 
or dimethylformamide. Membrane-bound CD14 has a molecular 

25 weight of approximately 52 kD. A soluble form of CD14 
(molecular weight 48-52 kD) has been detected in 
supernatants of CD14 expressing cells, as well as in plasma. 
The CD14 protein has no transmembrane region, but is 
attached to the cell membrane by a 

30 glycosylphosphatidylinositol (GPI) anchor. Interestingly, 
surface expression of CD14 is deficient in patients with 
paroxysmal nocturnal hemoglobinuria, an acquired disorder 
characterized by a selective lack of expression of GPI- 
anchored proteins. The CD14 gene maps to a region on the 

35 long arm of chromosome 5 (5q23-q31) that encodes several 
myeloid-specif ic growth factors and growth-factor receptors, 
including IL-3, IL-4, granulocyte macrophage-colony 
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stimulating factor, CSF-1, CSF-1 receptor and the receptor 
for platelet-derived growth factor (41-50) . 

The IL-10 secretion is site-specific since it will 
only occur in the proximity of cells having CD14 on their 
5 cell surface, or by cells that have been stimulated, for 
example by LPS. 

The various effects of the invention are a general 
phenomenon observed with various anti-CD14 antibodies, such 
as 3C10 (ATCC deposit accession number TIB 228), My4 

10 (Coulter), Tiik4 (Dako) etc.. However, various anti-CD14 

antibodies may have various effects. Some may be more useful 
for specific applications than others. The skilled person 
will be capable of determining which anti-CDl4 antibody is 
most suited for a particular purpose. 

15 The induction or increase of IL-10 secretion 

and/or induction of T cell tolerance and/or anergy may be 
beneficial for a variety of clinical conditions, such as 
inflammatory conditions caused by lipopolysaccharide (LPS) , 
including, but not limited to sepsis and septic shock, 

20 inflammatory conditions caused by microbial exotoxins such 
as, e.g., the staphylococcal exotoxins, streptococcal 
exotoxin, and other toxins, allergic diseases, such as. e.g. 
asthma, allergic rhinitis, dermatitis, autoimmune diseases, 
rheumatic diseases, tumors, graf t-versus-host-disease 

25 following bone-marrow-transplantation, graft rejection 
following organ transplantation, systemic inflammatory 
response syndrome (SIRS), pancreatitis, (severe) aplastic 
anemia, inflammations encountered after burns, trauma, 
surgery, including prevention and treatment of the capillary 

30 leak syndrome, neurological diseases in which immunological 
mechanisms play a role, including Alzheimer disease, 
arteriosclerosis, multiple sclerosis, any inflammatory or 
neoplastic condition not already mentioned above (1-25, 51, 
52). 

35 In addition it is known that some malignant cells 

depend on cytokines, such as IL-1, IL-6 and TNF-a for their 
growth. IL-10 may inhibit their proliferation. Anti-CD14 
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antibodies may therefore also b used for treatment of 
certain forms of malignant diseases. 

Furthermore, according to the present invention 
novel ant i -CD 14 antibodies are provided. These antibodies 
5 were prepared by isolating soluble CD14 by immunoaf f inity 
chromatography using the antibody 63D3 (available from the 
American Type Culture Collection under accession number HB 
44). The antigen was isolated under gentle conditions. In 
the material isolated CD14 -molecules were identified. Using 

10 the material isolated by immunoaf f inity chromatography 
containing CD14 molecules monoclonal antibodies were, 
produced. It was found that the antibody was directed 
towards CD14-bearing monocytes. These novel anti-CD14 
antibodies are another candidate for use in the present 

15 invention. 

The invention further relates to pharmaceutical 
compositions for treating diseases wherein the induction 
and/or increase of IL-10 secretion may be beneficial. 

Pharmaceutical compositions, comprising one or 

20 more anti-CD14 antibodies as the active ingredient for 
inducing or increasing IL-10 secretion have the form of 
powders, suspensions, solutions, sprays, emulsions, 
infusions, aerosols, unguents or creams and can be used for 
local application, intranasal, rectal, vaginal and also for 

25 oral or parenteral (intravenous, intradermal, intramuscular, 
intrathecal etc.) administration, administration by means of 
inhalation etc. . Pharmaceutical compositions of the 
invention can be prepared by combining (i.e. by mixing, 
dissolving etc.) the active compound (s) with 

30 pharmaceutical ly acceptable excipients with neutral 
character (such as aqueous or non-aqueous solvents, 
stabilizers, emulsif iers, detergents, additives) , and 
further if necessary coloring agents and flavoring agents. 
The concentration of the active ingredient in a 

35 pharmaceutical composition can vary between 0.001% and 100%, 
depending on the nature of the treatment and the method of 
administration. Th dose of the active ingredient that is 
administered can further be vari d between 0.01 /xg and 1 g 
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per kg body-weight, preferably between O.l/ig and 1 mg per kg 
body-weight. 

As the active ingredient the whole antibody may be 
used, or any fragment of the antibody molecule or molecules 
5 derived from the original antibody (e.g. humanized, 

bispecific or other engineered antibodies and the like) as 
long as the specificity for CD14 and its IL-10 secretion 
stimulating or inducing effects and/or its immunosuppressive 
effects are maintained. The invention is not limited to 
10 antibodies, although these are specifically preferred, but 
also relates to other CD14-binding molecules having the same 
physiological effect as the antibodies. 

The present invention will be further elucidated 
referring to the following examples, which are only given 
15 for illustration purposes and are in no way intended to 
limit the scope of the invention. 

EXAMPLES 
EXAMPLE X 

20 Method for the production of novel an ti-CDl4 antibodies 
1. Preparation of CD14 antigen: 

Hybridomas 3C10 and 63D3, both secreting anti-CD14 
antibodies, were obtained from the American Type Culture 
Collection (ATCC, MD, USA). The cells were grown in culture 

25 and supernatants were collected and frozen. Anti-CD14 
antibodies were purified from the supernatants from the 
hybridomas 3C10 and 63D3 using protein G coupled to 
Sepharose 4 Fast Flow (Pharmacia) following the 
manufacturer's instruction. A second purification step was 

30 performed using goat-anti-mouse immunoglobulin linked to a 
Carbolink affinity column (Pierce) , following the 
manufacturer's guidelines. With this affinity column, mouse 
anti-human CD14 antibodies were purified. During the whole 
procedure of supernatant production and antibody 

35 purification, repeated controls were performed to ensure 
that the protein isolated was indeed an antibody binding to 
human monocytes, preferentially to CD14. These controls were 
performed using flow cytometry, examining by indirect 
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immunofluor scence whether the supernatant /the purified 
protein bound to monocytes (since CD14 is expressed only by 
monocytes) . 

After resuspension in appropriate buffers , the 
5 purified 3C10- and 63D3-antibodies were each coupled to a 
HiTrap column (CNBr-activated sepharose, Pharmacia) , 
according to the manufacturer's guidelines. 

CD14 protein was isolated from human plasma (fresh 
frozen plasma, Swiss Red Cross) . Approximately 15 ^9 protein 
10 per ml of fresh frozen human plasma were obtained. The 

proteins isolated by affinity chromatography were checked by 
SDS-PAGE. - ----- ^ - " ' V " . 

2. In vitro immunization: 

15 Antibodies directed against monocytes in general 

and the CD14 protein in particular were produced by in vitro 
immunization, using the Cell-Prime kit from Immune Systems, 
Bristol, U.K., according to the manufacturer's guidelines. 
In this description the terms "anti-CD14 antibodies" and 

20 "anti-monocyte antibodies" are used interchangeably since 
monocytes are the main cell population bearing CD14. 

10 M9 of CD14 antigen prepared as described above 
was incubated with a macrophage cell line originating from 
Balb/c mice, which is part of this kit, in a concentration 

25 of 2 tig antigen per ml cell suspension, for 48 hours. 

The spleen was removed from a Balb/c mouse after 
sacrificing the animal, and a suspension of spleen cells was 
prepared. The spleen cells were added to the macrophage cell 
line. After addition of another 10 nq of CD14 antigen, the 

30 cells were incubated at 37 °C for 4 days. Then, the cells 
were fused with cells of the mouse B-myeloma cell line Ag8 
(obtained from Dr. J. Guzman, Infect iology Laboratory, 
University Children's Hospital, Zurich, and Prof. 
Hengartner, Institute of Pathology, Zurich University 

35 Hospital) . After fusion, the cells were distributed in eight 
96-well plates for further culture. The cells were kept in 
HAT (hypoxanthine aminopterin thymidine) -medium, allowing 
only cells derived from the fusion of a myeloma cell and a B 
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cell to survive, whereas unfused B cells or myeloma cells 
died. In 143 of the 480 wells seeded, cell growth was 
observed. The hybridoma cells from these 143 wells were 
transferred in 24-well plates cultured in HT-medium for two 
5 weeks. Subsequently, IMDM-medium was used. 

3. Screenin g for the production of immunoglobulins of the 
IgG class 

As a first screening step the supernatants of the 
10 wells showing cell growth were assessed in an ELISA 
(Boehringer Mannheim) for the presence of antibodies 
(regardless of the specificity of these antibodies). Of 122 
supernatants tested, all contained immunoglobulins. 7 
contained exclusively IgM antibodies, 1 only IgG, and 114 
15 both IgG and IgM. 21 hybridomas were directly screened for 
binding to mononuclear cells. 

4 v Screening for the binding to normal human peripheral 
blood mononuclear cells 
20 The ELISA described above revealed only the 

presence of immunoglobulins, but not the specificity of 
these antibodies. As a second screening step for anti-CD14 
antibodies, the supernatants were tested for antibodies 
binding to normal human peripheral mononuclear cells. 
25 Peripheral blood mononuclear cells were isolated 

by Ficoll density gradient centrifugation from blood of 
normal volunteer donors. 5xl0 5 cells were incubated with the 
supernatant to be tested. After washing, a second antibody 
(a rabbit-ant i-mouse-IgG antibody) labelled with a 
30 fluorescent molecule (FITC) was added in order to detect the 
first antibody possibly bound to the cells. The fluorescence 
of the second antibody was then detected by FACS analysis 
(FACScan, Becton & Dickinson). 

22 supernatants were found to contain antibodies 
35 binding to human mononuclear cells. Additional 10 

supernatants showed borderline results in this assay. 
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5. closing 

Cloning the hybridomas was performed by limiting 
dilution. The cells were diluted to a concentration of 1 
cell per ml medium. Subsequently, this cell suspension was 
5 cultured in a 96-well plates at 100 /a! per well. Thus 

statistically, every tenth well contains one hybridoma cell, 
and the probability of a well containing two cells is only 
1:100. 

The hybridoma cell, lines thus obtained were again 
10 subjected to analysis of binding to human PBMC, followed by 
further rounds of limiting dilution. 

'.. /„ .Finally, two monoclonal hybridomas were obtained, 
designated 3B9 and 2D11. 

15 EXAMPLE 2 

The antibodies secreted bv hvbridoma 3B9 bind to epithelial 
cells transfected with cDNA for CD14 

In this example it was tested whether the 
antibodies secreted by hybridoma 3B9 specifically recognize 
20 CD14 by testing the binding of these antibodies to cells 
transfected with CD14 by flow cytometry. 

1. Methods 

The cDNA for CD14 was obtained by polymerase chain 
25 reaction amplification and inserted into the plasmid pCEP4 
(InVitrogen). 293 cells (embryonal kidney, human: European 
collection of animal cell cultures (ECACC) No. 85120602) 
transfected with the a-, B- and invariant chains of human 
MHC class II were a kind gift of Dr. J. Neefjes, Netherlands 
30 Cancer Institute. These cells were additionally transfected 
with the CD14 cDNA incorporated into the pCEP4 vector by 
liposomal transfection using Lipofectin (Gibco Life 
Technologies), Cells successfully transfected were selected 
by culture in the presence of hygromycin B (100 jug/ml) . Upon 
35 flow cytometry analysis using the commercially available 
anti-CD14 antibodies Leu-M3 (Becton Dickinson & Co.) and 
IOM-2 (Immunotech) over 70% of the cells transfected with 
CD14 were found to express the CD14 antigen; by contrast, no 
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significant staining of 293 wild-type cells nor of 293 cells 
transfected with the MHC class II a-, B- and invariant 
chains could be observed. Binding of the antibodies secreted 
by the hybridoma 3B9 was evaluated by indirect staining 
5 using a goat-anti-mouse-FITC antibody (Immunotech) as 
secondary antibody. Flow cytometry analysis was performed 
using a FACSc^n (Becton, Dickinson & Co.). 

2, Results 

10 The antibody 3B9 binds to 293 cells transfected 

with CD14 cDNA, but not to CD14-negative 293 wild-type cells 
nor to 293 cells transfected with the cDNAs for the MHC 
class II-molecules as shown in Fig. 6. 

15 EXAMPLE 3 

Effect of anti-CD14 anti bodies on cytokine secretion 
The effect of treatment with anti-monocyte 
antibodies on cytokine secretion by cultured human PBMC 
untreated or stimulated with various doses of LPS was 

20 analyzed. Shown here are 5 representative, independent 

experiments using PBMC from different donors (experiments 1, 
2, 3, 4 and 5, depicted in figures 1, 2, 3, 4 and 5, 
respectively) . Furthermore the effect of anti-CD14 
antibodies on the secretion of IL-6 upon stimulation with 

25 LPS or the toxic shock syndrome toxin-1 (TSST-1) is 
described. 

1. Materials and methods 

PBMC were isolated from heparinized venous blood 

3 0 of healthy human donors by Ficoll-Hypaque density gradient 
centrifugation. The cells were then resuspended in RPMI 164 0 
supplemented with 10% normal human AB+ serum, or 10% fetal 
calf serum (FCS) , 2 mM glutamine, 50 ^g/ml streptomycin and 
100 U/ml penicillin (complete medium). PBMC were cultured at 

35 a concentration of lxlO 6 cells/ml. The cells were' cultured 
in 24-well plates for 24 hours. LPS (Sigma) was added in the 
concentrations indicated in the figures. 
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significant staining of 293 wild-type cells nor of 293 cells 
transfected with the MHC class II a-, B- and invariant 
chains could be observed. Binding of the antibodies secreted 
by the hybridoma 3B9 was evaluated by indirect staining 
5 using a goat-anti-mouse-FITC antibody (Immunotech) as 
secondary antibody. Flow cytometry analysis was performed 
using a FACScan (Becton r Dickinson & Co.)* 

2 . Results 

10 The antibody 3B9 binds to 293 cells transfected 

with CD14 cDNA, but not to CD14-negative 293 wild-type cells 
nor to 293 cells transfected with the cDNAs for the MHC 
class II-molecules as shown in Fig. 6. 

15 EXAMPLE 3 

Effect of anti-CDl4 antibodies on cytokine secretion 
The effect of treatment with ant i -monocyte 
antibodies on cytokine secretion by cultured human PBMC 
untreated or stimulated with various doses of LPS was 

20 analyzed. Shown here are 5 representative, independent 

experiments using PBMC from different donors (experiments 1, 
2, 3, 4 and 5, depicted in figures 1/2, 3, 4 and 5, 
respectively). Furthermore the effect of anti-CD14 
antibodies on the secretion of IL-6 upon stimulation with 

25 LPS or the toxic shock syndrome toxin-1 (TSST-1) is 
described. 

1. Materials and methods 

PBMC were isolated from heparinized venous blood 

30 of healthy human donors by Ficoll-Hypaque density gradient 
centrifugation. The cells were then resuspended in RPMI 1640 
supplemented with 10% normal human AB+ serum, or 10% fetal 
calf serum (FCS) , 2 mM glutamine, 50 nq /ml streptomycin and 
100 U/ml penicillin (complete medium) . PBMC were cultured at 

35 a concentration of lxlO 6 cells/ml. The cells were cultured 
in 24-well plates for 24 hours. LPS (Sigma) was added in the 
concentrations indicated in the figures. 
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ANTI-CD14 ANTIBODIES FOR USE IN THE INDUCTION OP 

IL-10 SECRETION 

The present invention relates to anti-CD14 
5 antibodies for use in the induction and/or increase of 
inter leukin- 10 secretion. The invention further relates to 
anti-CD14 antibodies for use in the treatment of 
inflammatory conditions based on increase of the IL-10 
secretion, and in immunosuppression based on either increase 

10 of interleukin-10 secretion and/ or the induction of T cell 
tolerance and/ or anergy. 

Interleukin-10 (IL-10) is one of the cytokines and 
is produced in the body by a number of different cell types, 
mainly by monocytes/macrophages and by some T cells. IL-10 

15 may also be produced by non-immune cells, like keratinocytes 
and certain tumour cells. IL-10 has an effect on various 
target cells. It inhibits the production of pro-inflammatory 
cytokines in monocytes and macrophages, exerting an 
immunosuppressive and anti-inflammatory effect. Recently it 

20 has been found that IL-10 can act directly on T-lymphocytes 
U-5). 

The use of IL-10 for treating various medical 
indications like septic and toxic shock, tissue rejection, 
graft-versus-host disease, acute or chronic inflammation 

25 etc. has been described previously. In these applications 
IL-10 is always administered systemically (2-23). 

This systemic route has various drawbacks. First, 
a higher amount than is actually needed should be 
administered. Furthermore, it is not yet known which effects 

30 IL-10 exerts on locations in the body where it is not 
needed. The IL-10 to be administered will almost always 
originate from a source which is foreign to the body. 

It is a first object of the present invention to 
provide a method for effecting a site-specific increase and/ 

3 5 or induction of IL-10 secretion leading to anti-inflammatory 
effects. Furthermore, the increase and/or induction of IL-10 
may contribute directly or indirectly to immunosuppression. 
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Inflammation is a uniform respons of the human 
body to a variety of stimuli. Phagocyt s play a central role 
in the generation of inflammatory responses by secreting a 
variety of mediators of inflammation, such as IL-l, IL-6, 
5 TNF-a etc. These mediators act directly on target cells, or 
indirectly by, for example, attracting other inflammatory 
cells, and thus contribute to the normal physiological 
inflammatory response helping the body's immune system to. 
fight invading particles and microbes. However, the 
10 mediators may also participate in reactions detrimental to 
the human body (24-26) . Phagocytes can also secrete 
molecules which exhibit ant i- inflammatory effects such as 
inter leukin-10 . 

The specific immune response acts through various 
15 cells. When a foreign particle enters the human body, it 
will be ingested by specialized cells called phagocytes. 
Important phagocytes in the human body are monocytes/ 
macrophages (Mo). While circulating in the blood stream 
these cells are called monocytes, after migrating from the 
20 blood stream to the various tissues they are called 
macrophages. Specialized forms of these cells are the 
Kupffer cells residing in the liver, lung macrophages, and 
many more. The foreign molecule (antigen) is digested into 
small peptides, a process called antigen processing. These 
25 small peptides are then embedded in specialized molecules 
(Major Histocompatibility Complex, MHC) and transported to 
the cell surface, where the peptides, still embedded in MHC 
molecules, are presented to other cells (27-29). 

T cells have receptors which recognize a complex 
30 of a given peptide presented by an MHC molecule. Upon this 
interaction, the T cells are activated, proliferate and 
provide help to phagocytes, stimulate the secretion of 
antibodies, or kill virus-infected or tumor cells. Thus an 
immune reaction directed specifically against the foreign 
35 antigen has been started. 

However, th interaction between the T cell 
receptor on the side of the T cell and an MHC-molecule with 
its antigen on the side of the antigen-presenting cell (APC) 
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is not sufficient to activate a T cell. Additional, APC- 
derived signals are requir d for initiating T cell 
activation. The requirement for such a "second signal" has 
been recognized more then 20 years ago (Bretscher and Cohn) . 
5 Despite intense research, one could never isolate one single 
agent acting as specific "second signal but APC-derived 
interleukins such as IL-l and TNF-cr have been found to 
contribute to the activation of T cells (29-33). 

Most importantly, if a T cell is activated by 

10 engagement of its T cell receptor by MHC+peptide in the 
absence of APC-derived factors, this T cell not only fails 
to proliferate, but it remains anergic for subsequent " 
activation, too, even if for this subsequent activation APC 
contributing appropriate "second signals" are now present 

15 (30, 31, 33-40). There are circumstances where induction of 
lack of immune response may be due to death of the 
responding T cells, and other circumstances where the T 
cells may remain alive but are no longer responsive. This in 
Yiiro-phenomenon may translate in vivo to tolerance and/or - 

20 anergy to a given antigen. Induction of tolerance and/or 
anergy is of great clinical relevance in the context of 
organ, bone marrow, blood and cell transplantation and in 
autoimmune diseases. 

It is thus another object of the invention to 

25 provide a means for inducing immunosuppression on a specific 
cellular level by the induction of T cell tolerance and/or 
anergy. 

It has now been found that the administration of 
anti-CDl4 antibodies results in various types of effects. 

30 Upon triggering with LPS, peripheral blood mononuclear cells 
(PBMC) secrete TNF-a, IL-8 and other "pro- inflammatory" 
cytokines. Addition of anti-CD14 antibodies to PBMC 
triggered by LPS or other stimuli results in inhibition of 
secretion of TNF-a and in an increased secretion of IL-10. 

35 Therefore as a first aspect of the invention by treatment 
with anti-CDl4 antibodies, an induction or increase of IL-10 
secretion is achieved. Simultaneously the secretion of TNF-a 
is downregulated. In some cases anti-CD14 antibodies also 
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seem to increase IL-10 secretion and reduce TNF-a s cretion 
in cells to which other stimuli such as LPS hav not been 
added . 

Furthermore, it was found that the anti- 
5 inflammatory effects of anti-CD14 antibodies are not 

restricted to cellular stimuli known to act through CD14. 
The pro- inflammatory effects of T cell mitogens, such as 
superantigens and lectins (for example concanavalin A), 
which have not yet been described to act through CD14, are 

10 also downregulated by anti-CD14 antibodies. Further 

experiments showed that ant i-CD14 antibodies suppress the 

- . .secretion of cytokines and other mediators of inflammation . 
by monocytes/macrophages and other cells upon triggering 
with T cell mitogens, such as superantigens and lectins, 

15 like concanavalin A. Thus, anti-CD14 antibodies show an 
effect in the case of triggers that are not mediated by 
CD14 . 

Third, it was also found that upon stimulation of 
peripheral blood mononuclear cells (PBMC) with mitogens 

20 simultaneous treatment with anti-CD14 monoclonal antibodies 
results in inhibition of T cell proliferation and, in 
parallel, in suppression of the secretion of cytokines 
derived from antigen-presenting cells, an effect having been 
described to result in anergy and/ or tolerance (30, 31, 33- 

25 40) . 

Direct evidence for an immunosuppressive effect of 
treatment with an anti-CD14 antibody regardless of the 
underlying mechanism was provided by an animal experiment. 
Treatment of rabbits with a monoclonal anti-CD14 antibody 

30 results in suppression of both the antigen-specific humoral 
and the antigen-specific cellular immune response. 
Observations in vitro concerning the induction and/ or 
increase of interleukin-10 and the downregulation of signals 
known to enhance the immune response, such as CD80, 

35 membrane-bound TNF-a, solubl TNF-a, interleukin-1, 
interleukin-6, and other factors affecting th immune 
response, are in agreement with the immunosuppressive effect 
of anti-CD14 antibody-treatment observed in rabbits. 
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However, these in vitro studies are not intended to limit 
ant i-CD14 -induced immunosuppression to a certain underlying 
mechanism. Indeed, mechanisms and/or factors influencing the 
immune response not mentioned herein and/ or unknown to date 
5 may play a role in anti-CDl4-induced immunosuppression. Thus 
the invention does not rely on a specific mechanism but is 
based on the effects observed after in vivo and in vitro 
treatment with anti-CDl4 antibodies. 

These effects of treatment with anti-CD14 
10 antibodies separately or in combination result in anti- 
inflammatory effects, or immunosuppression, which may, both 
be beneficial for various medical indications. 

The invention thus relates to the use of anti-CD14 
antibodies in general for immunosuppression by the induction 
15 or increase of IL-10 secretion and/or the induction of T- 
cell tolerance and/or anergy. 

CD14 (Mo2, My4, Leu M3) is a myeloid 
differentiation antigen detected on mature monocytes, 
macrophages, and on cells from myelomonocytic (M4) and 
20 monocytic (M5) leukemias (FAB classification). By contrast, 
CD14 is not detectable on immature leukemic cells, nor on 
the human cell lines U937 and HL60. However, both cell lines 
express CD14 upon stimulation with 1, 25-dihydroxyvitamin D 3 
or dimethylformamide. Membrane-bound CD14 has a molecular 
25 weight of approximately 52 kD. A soluble form of CD14 
(molecular weight 48-52 kD) has been detected in 
supernatants of CD14 expressing cells, as well as in plasma. 
The CD14 protein has no transmembrane region, but is 
attached to the cell membrane by a 
0 glycosylphosphatidylinositol (GPI) anchor. Interestingly, 
surface expression of CD14 is deficient in patients with 
paroxysmal nocturnal hemoglobinuria, an acquired disorder 
characterized by a selective lack of expression of GPI- 
anchored proteins. The CD14 gene maps to a region on the 
5 long arm of chromosome 5 (5q23-q31) that encodes several 
myeloid-specif ic growth factors and growth-factor receptors, 
including IL-3, IL-4, granulocyte macrophage-colony 
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stimulating factor, CSF-1, CSF-1 receptor and the receptor 
for platelet-derived growth factor (41-50) . 

The IL-10 secretion is site-specific since it will 
only occur in the proximity of cells having CD14 on their 
5 cell surface, or by cells that have been stimulated, for 
example by LPS. 

The various effects of the invention are a general 
phenomenon observed with various anti-CD14 antibodies, such 
as 3C10 (ATCC deposit accession number TIB 228) , My4 

10 (Coulter) , Tttk4 (Dako) etc.. However, various anti-CD14 

antibodies may have various effects. Some may be more useful 
.for 'specif i'c applications than others. The skilled person 
will be -capable of determining which anti-CD14 antibody is 
most suited for a particular purpose. 

15 The induction or increase of IL-10 secretion 

and/or induction of T cell tolerance and/or anergy may be 
beneficial for a variety of clinical conditions, such as 
inflammatory conditions caused by lipopolysaccharide (LPS) , 
including, but not limited to sepsis and septic shock, 

20 inflammatory conditions caused by microbial exotoxins such 
as, e.g., the staphylococcal exotoxins, streptococcal 
exotoxin, and other toxins, allergic diseases, such as. e.g. 
asthma, allergic rhinitis, dermatitis, autoimmune diseases, 
rheumatic diseases, tumors, graf t-versus-host-disease 

25 following bohe-marrow-transplantation, graft rejection 
following organ transplantation, systemic inflammatory 
response syndrome (SIRS), pancreatitis, (severe) aplastic 
anemia, inflammations encountered after burns, trauma, 
surgery, including prevention and treatment of the capillary 

30 leak syndrome, neurological diseases in which immunological 
mechanisms play a role, including Alzheimer disease, 
arteriosclerosis, multiple sclerosis, any inflammatory or 
neoplastic condition not already mentioned above (1-25, 51, 
52) . 

35 In addition it is known that some malignant cells 

depend on cytokines, such as IL-1, IL-6 and TNF-a for their 
growth. IL-10 may inhibit their proliferation. Anti-CD14 
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antibodies may therefore also be used for tr atment of 
certain forms of malignant diseas s. 

Furthermore, according to the present invention 
novel anti-CD14 antibodies are provided. These antibodies 
5 were prepared by isolating soluble CD14 by immunoaf f inity 
chromatography using the antibody 63D3 (available from the 
American Type Culture Collection under accession number HE 
44). The antigen was isolated under gentle conditions. In 
the material isolated CD14 -molecules were identified/using 

10 the material isolated by immunoaf f inity chromatography 
containing CD14 molecules monoclonal antibodies were, 
produced. It was found that the antibody was directed 
towards CD14 -bearing monocytes. These novel anti-CD14 
antibodies are another candidate for use in the present 

15 invention. 

The invention further relates to pharmaceutical 
compositions for treating diseases wherein the induction 
and/ or increase of IL-10 secretion may be beneficial. 

Pharmaceutical compositions,, comprising one or 

20 more anti-CD14 antibodies as the active ingredient for 
inducing or increasing IL-10 secretion have the form of 
powders, suspensions, solutions, sprays, emulsions, 
infusions, aerosols, unguents or creams and can be used for 
local application, intranasal, rectal, vaginal and also for 

25 oral or parenteral (intravenous, intradermal, intramuscular, 
intrathecal etc. ) administration, administration by means of 
inhalation etc.. Pharmaceutical compositions of the 
invention can be prepared by combining (i.e. by mixing, 
dissolving etc.) the active compound (s) with 

30 pharmaceutical ly acceptable excipients with neutral 
character (such as aqueous or non-aqueous solvents, 
stabilizers, emulsifiers, detergents, additives), and 
further if necessary coloring agents and flavoring agents. 
The concentration of the active ingredient in a 

35 pharmaceutical composition can vary between p,001% and 100%, 
depending on the nature of the treatment and the method of 
administration. The dose of the active ingredient that is 
administered can further be varied between 0.01 fxg and 1 g 
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per kg body-weight, preferably between 0.1/ig and 1 mg per kg 
body -weight. 

As the active ingredient the whole antibody may be 
used, or any fragment of the antibody molecule or molecules 
5 derived from the original antibody (e.g. humanized, 

bispecific or other engineered antibodies and the like) as 
long as the specificity for CD14 and its IL-10 secretion 
stimulating or inducing effects and/or its immunosuppressive 
effects are maintained. The invention is not limited to 
10 antibodies, although these are specifically preferred, but 
also relates to other CD14-binding molecules having the same 
physiological effect as the antibodies. 

The present invention will be further elucidated 
referring to the following examples, which are only given 
15 for illustration purposes and are in no way intended to 
limit the scope of the invention. 

EXAMPLES 
EXAMPLE 1 

20 Method for the production of novel anti-CD14 antibodies 
1. Preparation of CD1 4 antigen: 

Hybridomas 3C10 and 63D3, both secreting anti-CD14 
antibodies, were obtained from the American Type Culture 
Collection (ATCC, MD, USA). The cells were grown in culture 

25 and supernatants were collected and frozen. Anti-CD14 
antibodies were purified from the supernatants from the 
hybridomas 3C10 and 63D3 using protein G coupled to 
Sepharose 4 Fast Flow (Pharmacia) following the 
manufacturer's instruction. A second purification step was 

30 performed using goat-anti-mouse immunoglobulin linked to a 
Carbolink affinity column (Pierce) , following the 
manufacturer's guidelines. With this affinity column, mouse 
anti-human CD14 antibodies were purified. During the whole 
procedure of supernatant production and antibody 

35 purification, repeated controls were performed to ensure 
that the protein isolated was indeed an antibody binding to 
human monocytes, preferentially to CD14. Thes controls were 
performed using flow cytometry, examining by indirect 
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immunofluorescence whether the supernatant/ the purified 
protein bound to monocytes (since CD14 is expressed only by 
monocytes)* 

After resuspension in appropriate buffers, the 
5 purified 3C10- and 63D3 -antibodies were each coupled to a 
HiTrap column (CNBr-activated sepharose, Pharmacia) , 
according to the manufacturer's guidelines. 

CD14 protein was isolated from human plasma (fresh 
frozen plasma, Swiss Red Cross). Approximately 15 /zg protein 
10 per ml of fresh frozen human plasma were obtained. The 

proteins isolated by af f inity chromatography were checked by 
SDS-PAGE. 

2. In vitro ^^"m ft? 1 "* nn - 

15 Antibodies directed against monocytes in general 

and the CD14 protein in particular were produced by in vitro 
immunization, using the Cell-Prime kit from Immune Systems, 
Bristol, U.K., according to the manufacturer's guidelines. 
In this description the terms "anti-CD14 antibodies" and 

20 "anti-monocyte antibodies" are used interchangeably since 
monocytes are the main cell population bearing CD14. 

10 fig of CD14 antigen prepared as described above 
was incubated with a macrophage cell line originating from 
Balb/c mice, which is part of this kit, in a concentration 

25 of 2 fig antigen per ml cell suspension, for 48 hours. 

The spleen was removed from a Balb/c mouse after 
sacrificing the animal, and a suspension of spleen cells was 
prepared. The spleen cells were added to the macrophage cell 
line. After addition of another 10 fig of CD14 antigen, the 

30 cells were incubated at. 37°C for 4 days. Then, the cells 
were fused with cells of the mouse B-myeloma cell line Ag8 
(obtained from Dr. J. Guzman, Infectiology Laboratory, 
University Children's Hospital, Zurich, and Prof. 
Hengartner, Institute of Pathology, Zurich University 

35 Hospital) . After fusion, the cells were distributed in eight 
96-well plates for further culture. The cells were kept in 
HAT (hypoxanthine aminopterin thymidine) -medium, allowing 
only cells derived from the fusion of a myeloma cell and a B 
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cell to survive, whereas unfused B cells or myeloma cells 
died. In 143 of the 480 wells seeded, cell growth was 
observed. The hybridoma cells from these 143 wells were 
transferred in 24-well plates cultured in HT-medium for two 
5 weeks. Subsequently, IMDM-medium was used. 

3. Screening for the production of immunoglo bulins of the 
IaG class 

As a first screening step the supernatants of the 
10 wells showing cell growth were assessed in an ELISA 
(Boehringer Mannheim) for the presence of antibodies 
(regardless of the- specificity of these antibodies). Of 122 
supernatants tested, all contained immunoglobulins. 7 
contained exclusively IgM antibodies, 1 only IgG, and 114 
15 both IgG and IgM. 21 hybridomas were directly screened for 
binding to mononuclear cells, 

4. Screening for the binding to norm al human peripheral 
blood mononuclear cells 

20 The ELISA described above revealed only the 

presence of immunoglobulins, but not the specificity of 
these antibodies. As a second screening step for anti-CD14 
antibodies, the supernatants were tested for antibodies 
binding to normal human peripheral mononuclear cells. 

25 Peripheral blood mononuclear cells were isolated 

by Ficoll density gradient centrifugation from blood of 
normal volunteer donors. 5xl0 5 cells were incubated with the 
supernatant to be tested. After washing, a second antibody 
(a rabbit-anti-mouse-IgG antibody) labelled with a 

30 fluorescent molecule (FITC) was added in order to detect the 
first antibody possibly bound to the cells. The fluorescence 
of the second antibody was then detected by FACS analysis 
(FACScan, Becton & Dickinson) . 

22 supernatants were found to contain antibodies 

35 binding to human mononuclear cells. Additional 10 

supernatants showed borderline results in this assay. 
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5. Cloning 

Cloning the hybridomas was performed by limiting 
dilution. The cells were diluted to a concentration of 1 
cell per ml medium. Subsequently, this cell suspension was 
5 cultured in a 96-well plates at 100 >1 per well. Thus 

statistically, every tenth well contains one hybridoma cell, 
and the probability of a well containing two cells is only 
1:100. 

The hybridoma cell lines thus obtained were again 
10 subjected to analysis of binding to human PBMC, followed by 
further rounds of limiting dilution. 

Finally, two monoclonal hybridomas were obtained, 
designated 3B9 and 2D11. 

15 EXAMPLE 2 

The aptjbQdjes secreted bv hvbridoma ^ p 9 bind fro epithelial 
cells transfected with rdw^ f or em 4 

In this example it was tested whether the 
antibodies secreted by hybridoma 3B9 specifically recognize 
20 CD14 by testing the binding of these antibodies to cells 
transfected with CD14 by flow cytometry. 

1. Methods 

The cDNA for CD14 was obtained by polymerase chain 
25 reaction amplification and inserted into the plasmid pCEP4 
(InVitrogen) . 293 cells (embryonal kidney, human: European 
collection of animal cell cultures (ECACC) No. 85120602) 
transfected with the a-, 6- and invariant chains of human 
MHC class II were a kind gift of Dr. J. Neef jes, Netherlands 
30 Cancer Institute. These cells were additionally transfected 
with the CD14 cDNA incorporated into the pCEP4 vector by 
liposomal transfection using Lipofectin (Gibco Life 
Technologies), Cells successfully transfected were selected 
by culture in the presence of hygromycin B (100 /ig/ml) . Upon 
35 flow cytometry analysis using the commercially available 
anti-CD14 antibodies Leu-M3 (Becton Dickinson & Co.) and 
IOM-2 (Immunotech) over 70% of the cells transfected with 
CD14 were found to express the CD14 antigen; by contrast, no 
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significant staining of 293 wild-type cells nor of 293 cells 
transfected with the MHC class II a-, B- and invariant 
chains could be observed. Binding of the antibodies secreted 
by the hybridoma 3B9 was evaluated by indirect staining 
5 using a goat-anti-mouse-FITC antibody (Immunotech) as 
secondary antibody. Flow cytometry analysis was performed 
using a FACScan (Becton, Dickinson & Co.). 

2. Results 

10 The antibody 3B9 binds to 293 cells transfected 

with CD14 cDNA , but not to CDl4-negative 293 wild-type cells 
nor to 293 cells transfected with the .cDNAs for the MHC 
class II-molecules as shown in Fig. 6. 

15 EXAMPLE 3 

Effect of anti-CD14 antibodies on cytokine secretion 
The effect of treatment with anti-monocyte 
antibodies on cytokine secretion by cultured human PBMC 
untreated or stimulated with various doses of LPS was 

20 analyzed. Shown here are 5 representative, independent 

experiments using PBMC from different donors (experiments 1, 
2, 3, 4 and 5, depicted in figures 1, 2, 3, 4 and 5, 
respectively) . Furthermore the effect of anti-CD14 
antibodies on the secretion of IL-6 upon stimulation with 

25 LPS or the toxic shock syndrome toxin-1 (TSST-1) is 
described. 

1. Materials and methods 

PBMC were isolated from heparinized venous blood 

30 of healthy human donors by Ficoll-Hypaque density gradient 
centrifugation. The cells were then resuspended in RPMI 1640 
supplemented with 10% normal human AB+ serum, or 10% fetal 
calf serum (FCS) , 2 mM glutamine, 50 Mg/ml streptomycin and 
100 U/ml penicillin (complete medium) . PBMC were cultured at 

35 a concentration of lxlO 6 cells/ml. The cells were cultured 
in 24-well plates for 24 hours. LPS (Sigma) was added in the 
concentrations indicated in the figures. 



WO 96/32418 PCT/EP96/01588 

13 

Hybridoma supernatants 3C10, 3B9, 2D11 wfere added 
at 1:1 (vol: vol). After 24 hours, the cell culture 
supernatants were harvested and assessed for their content 
of TNF-ot and IL-10 using commercially available ELISAs (R&D 
5 Systems) according to the manufacturer's guidelines. 

For experiment 5, purified 3C10 monoclonal 
antibody was used. Purification of the antibody from the 
hybridoma supernatant was performed using a protein G-column 
(Pharmacia) according to the manufacturer's guidelines. 
10 Purified 3C10 antibody was used at 5 /ig/ml. Hybridoma 3C10 
and 63D3 were obtained from ATCC and cultured in tissue 
culture flasks under the conditions suggested by ATCC. 

2 * Anti-CPH antibodies inhibit r . pg -induepri secretion of 
15 TNF-a 

Treatment with anti-monocyte antibodies results in 
downregulation of LPS-triggered TNF-a secretion (Experiment 
1, 2a, 3a and 4a). There is a wide variability in the range 
of the LPS-triggered TNF-a secretion by PBMC from the 

20 different donors, a fact well known to researchers working 
in the field. Furthermore, the base line TNF-a secretion by '. 
PBMC not exposed to exogenous LPS varies widely. In 
experiment l (results depicted in figure l) there is 
virtually no background secretion, in experiment 2 a small 

25 amount, whereas in experiments 3 and 4 secretion of 

remarkable amounts of TNF-a can be observed when culturing 
PBMC for 24h without LPS added. This, too, is a result 
observed not so rarely when assessing cytokine secretion by 
PBMC from various donors. The cause of this "background" 

30 activation is unclear, it is probable that the cells become 
activated through the purification procedure. Most 
importantly, anti-CD14 antibodies also downregulate this 
type of cellular activation. 

35 3 * Anti-CD14 antibodies augm ent and/nr induce *h a 
secretion of tl-i n 

Stimulation of PBMC with LPS is known to result in 
secretion of IL-10. it was discovered that treatment with 
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anti-CD14 antibodies results in augmenting IL-10 secretion, 
as shown in figures 2b, 3b, and 4b. In some experiments 
(e.g. experiment 4) treatment with anti-CD14 antibodies 
results in secretion of IL-10 without the PBMC having been 
5 stimulated by LPS. 

In order to verify that increased secretion of IL- 
10 upon treatment with anti-CD14 antibodies is not an 
artefact due to any unrecognized components of the hybridoma 
supernatant other than the antibody, 3C10 antibodies were 
10 purified. Figure 5 shows that purified anti-CDl4 antibody, 
too, increases the amount of IL-10 secreted by PBMC. 

4. Anti-CD14 antibodies decrease the ratio TNF-a/IL-10 
It was thus found that treatment with anti-CD14 

15 antibodies has an immunoregulatpry effect, in that secretion 
of the proinflammatory cytokine TNF-or is downregulated and 
secretion of the "anti-inflammatory" and "immunosuppressive" 
cytokine IL-10 is enhanced. To better demonstrate this 
effect of the anti-CD14 antibodies the ratio of secreted 

20 TNF-a/IL-10 was calculated. It is submitted that this ratio 
is a useful indicator for the anti-inflammatory effect of 
these antibodies. The results for the experiments 2 , 3 and 4 
are depicted in the figures 2c, 3c and 4c, respectively. 

25 5. Anti-CD14 antibodies inhib it secretion of cytokines 
upon stimulation bv trigge rs other than LPS: 

PBMC were cultured for 24 hours at 10 6 cells/ml. 
Supernatants were harvested after 24 hours and assessed for 
the presence of TNF-a by ELISA (R&D) . Results, indicated in 
30 pg/ml, are listed in Table 1. 63D3 was used as supernatant, 
1:1 (vol/vol). SEB (staphylococcal enterotoxin B) (Sigma) 
was added at 1 jig/ml, Concanavalin A (Sigma) at 1 ^g/ml. 

Table 1 

35 unst. SEB CpT) A 

control mAb 77 358 1058 

63D3 (anti-CD14) 0 38 173 
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This experiment shows that treatment with anti- 
CD14 antibodies not only downregulates LPS-triggered TNF-a 
secretion; rather, TNF-a secretion is also downregulated 
when the cells are triggered by SEB, serving as one example 
5 for a superantigen, or by Concanavalin A, one example for a 
non-microbial stimulus . 

Treatment yjth anti-CDl 4-antibodv inhibits tovin- 
trj.qqe^d increase of secretion of in t erleukin-6 bv 
10 normal hu man PBMC 

PBMC were isolated from heparinized venous blood 
from a healthy human volunteer donor, and cultured for 24 h 
with the stimuli and antibodies indicated. My4 (Coulter) and 
control TgG2 (R&D) were used at 25 /ig/ml, Tiik4 (Dako) at 3.6 
15 jxg/ml. Interleukin-6 was determined by ELISA using a kit 
from Boehringer-Mannheim following the manufacturer's 
guidelines. Table 2 shows the results. 

Table 2 

20 

Inter leukin-6 (pg/ml) 

Treatment ; j\o My4 

LPS, 1 ng/ml 441 208 

25 TSST-1, 100 ng/ml 446 140 

Background production of interleukin-6 in unstimulated cells 
was 17 pg/ml. 

30 This example shows that treatment with an anti- 

CD14 antibody inhibits cellular activation not only when 
triggered by LPS, but also when triggered by other stimuli, 
such as the superantigen TSST-l. Treatment with an anti-CDl4 
antibody furthermore results in prevention of upregulation 

35 and/or downregulation of secretion of interleukin-6 , a 

molecule involved in stimulation of immunoglobulin-secretion 
by B cells. 
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Interleukin-6 is an important trigger for 
secretion of immunoglobulins by B cells; preventi n of 
upregulation and/or downregulation of secretion of 
interleukin-6 thus further supports the observation that 
5 treatment with anti-CD14 antibodies results in suppressing 
the immune response, not only by inhibiting T cell 
proliferation, but also by indirectly affecting secretion of 
immunoglobulins. 

10 EXAMPLE 4 

Other effects of treatment of cells with ant i-CD1 4 -antibody 

Treatment with. ahti^CD14 -antibodies not only 
results in a modified cytokine secretion but also in various 
other effects, such as an upregulation or downregulation of 
15 the expression of the surface molecules. 

1. Materials and methods 
1.1. Isolation of blood cells 

Unless specified otherwise the following materials 

20 and methods were used in the experiments listed below. 

Peripheral blood mononuclear cells (PBMC) and 
monocytes were prepared as described elsewhere (53). 
Briefly, peripheral blood mononuclear cells were isolated 
from venous blood of healthy human donors by Ficoll-Hypaque 

25 density gradient centrifugation. The cells were then 

resuspended in RPMI 1640 supplemented with 10% AB+ serum. 
For isolation of monocytes, the cells were adhered for 1 h 
at 37 °C in a 5% C0 2 atmosphere in 100 x 15 mm plastic Petri 
dishes (Falcon) , each containing 10-15xl0 7 mononuclear 

30 cells. After removing the non-adherent cells, the dishes 
were extensively washed with warm medium, then incubated 
with cold PBS on ice for 15 min. Adherent monocytes were 
subsequently recovered by vigorous pipetting, washed and 
resuspended in complete medium at lxlO 6 cells/ml. Cell 

35 viability, as determined by trypan blue exclusion, was 
always > 95%. 



PCIYEP96/01588 



1.2. Cell culture 



WO 96/32418 



17 



PCT/EP96/01588 



Cells (PBMC or purified monocytes, as indicated) 
(lxlO 6 cells/ml) were incubated in medium alone, or in the 
presence of stimuli as indicated. Toxic shock syndrome 
toxin-1 (TSST-1) was used at 100 ng/ml, staphylococcal toxin 
5 B (SEB, Sigma) at 1 /xg/ml unless otherwise indicated. Where 
indicated antibodies have been added: control antibodies 
(IgG2, R&D), or My4 (anti-CDl4 Coulter ; dialyzed to remove 
azide) or 63D3 (anti-CDl4, ATCC, purified using a protein A 
column), or Tiik4 (anti-CD14, Dako) . Unless otherwise 
10 indicated antibodies were used at 25 /xg/ml final 

concentration, except for the TUk4, which was used at 3.6 
Mg/ml. 

1-3. Flow cytometry analysis 

15 Cells in staining buffer (RPMI 1640- 2.5% FCS, 

containing 0.01% sodium azide) were incubated with 
appropriate dilutions of FITC- or phycoerythr in-conjugated 
antibodies for 40 min at 4 °C. Antibodies used were: anti- 
membrane TNF-or mAb (R&D) ; anti-CD80 (Ancell) . PE- and FITC- 

20 conjugated murine IgG mAbs of unrelated specificity (Becton 
Dickinson & Co.) were used as controls. The cells were then 
extensively washed and fixed in paraformaldehyde. For 
indirect immunofluorescence, cells were first incubated with 
the primary antibody as indicated above, then washed and 

25 subsequently incubated with a FITC-labeled goat-anti-mouse 
antibody (Immunotech) . Percentages of positive cells and 
mean fluorescence intensity (MFI) were analyzed by a FACScan 
(Becton Dickinson & Co.); for analysis of expression of 
molecules on monocytes a gate on the monocyte population was 

3 0 applied, as defined by forward and side light scatter. Five 
thousand cells were counted. 

1-4. Determination of cytokine lev^s 

Levels of cytokines were determined using 
35 commercial ELISA kits (R&D) following the manufacturer's 
guidelines. 
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2. Treatment with ant i-CD14-antibodv inhibits toxin- 
triggered upreoulation of CD80 in normal human 
monocytes 

CD80 (also denominated B7) is a molecule expressed 
5 on antigen presenting cells. By interacting with the CD28- 
antigen expressed on T cells it delivers a costimulatory 
signal critical for activation of T cells. Inhibiting this 
interaction by supplying a soluble ligand* f or CD80 (such as 
CTLA4Ig) competing with CD28 for binding to CD80 results in 

10 inhibition of delivery of a second signal necessary for T 
cell activation and hence anergy and/or tolerance and/or 
immunosuppression . ( 5.4.).. . 

In this example is was assessed whether treatment 
with anti-CD14 antibodies affected expression of CD80 by 

15 normal human monocytes. 

Normal human PBMC were isolated from venous blood 
by Ficoll-Hypaque density gradient centrifugation. PBMC were 
cultured at IxlO 6 cells/ml medium (RPMI 1640, supplemented 
with 10% human AB+ serum) alone, or in the presence of 

20 stimuli (TSST-l; Sigma; 100 ng/ml; SEA; 1 Aig/ml) . Where 

indicated anti-CD14 antibodies (My 4, Coulter; 25 tig/nl) have 
been added. After 24 h the cells were harvested, and stained 
for CD14 (anti-CD14-FITC antibody from Becton, Dickinson & 
Co.; isotype control). After staining expression of these 

25 antigens were assessed by flow cytometry gating on the 

monocyte population as defined by forward and side scatter. 
Treatment of the cell cultures with control antibodies 
(IgG2, R&D; 25 pg/ml) did not influence toxin-triggered 
upregulation of CD80-expression. The results are shown in 

30 table 3. 

Table 3 

CD80-exr>ression on mon ocytes (MFD 
no ab My4 

35 — ' 

unstimulated 160 226 

TSST-l 360 240 

SEA 364 225 
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Indicated is the mean fluorescence intensity (MFI) 
measured as described above. MFI is a marker for the number 
of molecules expressed on the cells, i.e. the higher the 
MFI , the more molecules are expressed on the cells. 
5 Stimulation of PBMC by the toxins listed resulted 

in upregulation of the CD80 antigen. Treatment with My 4, an 
anti-CD14-antibody, prevented upregulation of CD80. 

This example shows that treatment with anti-CD14- 
antibodies inhibits cellular activation (in the form of CD80 

10 expression) not only when triggered by LPS, but also when 
triggered by other stimuli, such as the superantigens TSST-1 
or SEA, and results in a prevention of upregulation and/or a 
downregulation of CD80. Since CD80 is a signal required for 
activation of T-cells a decrease in its expression may 

15 result in an immunosuppressive effect. 

3- Treatment with an ti-CD14 antibodies prevents 

superanticren-tri ggered upregulation of membrane-TNF-a 
Stimulation of normal human monocytes with the 

20 superantigens toxic shock syndrome toxin-1 (TSST-1) and 
staphylococcal exotoxin B (SEB) results in upregulation of 
membrane-bound TNF-a, as indicated by an increase in 
fluorescence intensity upon flow cytometry analysis as shown 
in Fig. 7. Treatment with anti-CD14 antibodies inhibits 

25 TSST-1- and SEB-triggered upregulation of membrane-TNF-a. 

This example again shows that treatment with anti- 
CD14 -antibodies inhibits cellular activation not only when 
triggered. by LPS, but also when triggered by other stimuli, 
such as the superantigens TSST-1 and SEB. Furthermore it 

3 0 follows that treatment with anti-CDl4 -antibodies results in 
prevention of upregulation and/or a downregulation of 
membrane-TNF-a , a signal involved in activation of T-cells. 

Activated T cells express receptors for TNF-a, and 
TNF-a enhances the T cell response (56, 57); thus, by 

35 influencing TNF-a-production, treatment with anti-CD14 
antibodies will also affect th antigen-specific immune 
response. 
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4. Effect of treating PBMC fro m a patient with septic 
shock in vitro with anti-CD14 antibodies 

Venous blood was taken from a patient with septic 
shock. Blood cultures were positive for meningococci, and 
5 the patient suffered from multiorgan failure. 5 days after 
admission to the hospital, venous blood was taken and 
peripheral blood mononuclear cells were isolated by Ficoll- 
Hypaque density gradient centr if ligation. PBMC were cultured 
at lxlO 6 cells per ml medium (RPMI 1640, supplemented with 

10 10% AB+ human serum) . No exogenous stimuli were added to the 
cell cultures. The cells were cultured in medium alone, or 
with the addition of antibodies (control IgGl and IgG2, 
25fxg/ml; R&D) , I0M2 (anti-CD14 , 25/ig/ml; Immunotech) ; My4 
(anti-CD14, 25Mg/ml; Coulter) , 2D11 (anti-CD14, produced in 

15 our laboratory, supernatant, 1:1 vol/vol). After 24h of 

culture, the supernatants were harvested, and levels of TNF- 
q were determined by ELISA (R&D). The results are shown in 
Figure 8 . 

PBMC purified from this blood sample secreted upon 

20 in vitro culture significant levels of TNF-a, despite the 
fact that at the time of blood sampling the patient had 
received antibiotic treatment for 5 days and LPS was not 
anymore detectable in the patient* s serum at this time 
point, in vitro -treatment with ant i -CD 14 antibodies resulted 

25 in downregulation of this TNF-a-secretion. In the absence of 
detectable LPS-levels in the patient's serum this effect of 
anti-CD14 antibodies cannot easily be explained by blocking 
CD14 (CD14 being the receptor for LPS) ; rather, treatment 
with anti-CD14 antibodies results in deactivation of 

30 monocytes /macrophages. 

The examples showing a prevention of upregulation 
and/ or a downregulation of membrane-TNF-a and of CD80 by 
treatment with anti-CD14 antibodies further support our 
observation that treatment with anti-CD14 antibodies 

35 suppresses so called "second signals" provided by antigen- 
presenting cells (APC) which are crucial for activation of T 
cells. As discussed above, if an APC only presents a peptide 
in the context of MHC molecules ("first signal") to a T cell 
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but fails to provide costimulatory signals ("second 
signals") the T cell will not become activated but rather 
"anergic". 



5 downregulates and/ or prevents upregulation of various second 
signals (e.g. membrane-bound molecules such as CD80, 
membrane-bound molecules such as TNF-a, IL-1, etc.) normally 
provided by resting and/ or activated antigen-presenting 
cells. This results in immunosuppression and/or anergy 
10 and/ or tolerance, as discussed above. 

5. Treatment with anti-CD14 antibodies of normal human 

PBMC preactivated with LPS results in deactivation of 
the cells, even if at the time of antibody-treatment no 
15 exogenous stimulus persists 



were cultured for 5 days in the presence of vitamin D3 
(Calcijex, Roche: lO'fy) . The cells were stimulated with LPS 
(1 ng/ml; Sigma) for 6h. After extensive washing the cells 

20 were resuspended in medium (RPMI 1640, supplemented by 10% 
FCS) with the addition of My4 (anti-CD14 antibody, Coulter; 
25 jig/ml) , or with the addition of 3C10 (anti-CD14 antibody, 
ATCC; supernatant, 1:1 vol/ vol) , or with the addition of 
control antibody (mix of IgGl and IgG2, each 20pq/ml; R&D), 

25 and cultured for another 20 h. Then the supernatants were 
harvested and the content of TNF-a was determined by ELISA 
(R&D) . No LPS was added for the second incubation. Were 
indicated, polymyxin B was added to neutralize LPS which 
might have persisted despite the washing procedure. Table 4 

30 shows the results. 



Thus, treatment with anti-CD14 antibodies 



THP-1 cells were obtained from ATCC. THP-1 cells 



Table 4 



TNF-a (pg/ml) 



treatment: 



control ab u 



Mv4 



?C1 0 



35 



no polymyxin 
polymyxin 



65 



58 



<10 



<10 



<10 



<10 
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Treatment of pretreated THP-1. cells with anti-CD14 
antibodies results in downregulation of TNF-a secretion, 
even if potentially contaminating LPS was neutralized by 
polymyxin. This example shows that the effect of treatment 
5 with anti-CD14 antibodies is not limited to prevent LPS- 
triggered activation by blocking the LPS-receptor CD14 , but 
rather results in deactivation of THP-1 cells. 

6. Anti-CD14 antibodies inhibi t the physical interaction 
10 between CD14 and MHC class II-molecules . and lack of 

MHC class II-molecules results in vivo in an increased 
IL-10-production in response to LPS 

There is general agreement that the LPS-receptor 
CD14 has to interact with other molecules proposed to serve 
15 as signal transducers following engagement of CD14 by LPS 
and/ or by LPS-binding protein. We have previously shown that 

i) treatment of PBMC with anti-CD14 antibodies 
results in an increased secretion of IL-10 in response to 
LPS; 

20 ii) MHC class II-molecules participate in signal 

transduction upon engagement of CD14 by LPS and/or LPS- 
binding protein; 

iii) - at least some - anti-CD14 antibodies 
interrupt the physical interaction between CD14 and MHC 

25 class II-molecules. These observations are described in co- 
pending application PCT/EP95/05164. 

Thus interrupting the signal transduction pathway activated 
by stimulation with LPS between CD14 and MHC class II- 
molecules by "removal" of MHC class II-molecules should 
30 result in increased secretion of IL-10 in response to LPS, 
too. 

To test this hypothesis, we challenged MHC class 
Il-positive C57BL/6 mice and MHC class Il-knock out mice 
(B6AAO) in vivo with LPS and compared the serum levels of 
35 IL-10 2h after LPS-injection. 

C57BL/6 mice and B6AA0 mice (MHC class II knock- 
out mice; a kind gift of the Basel Institute for Immunology; 
ref. 55) were injected with 2.8 mg/kg of LPS (E.coli 
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0111:B4) diluted in sterile NaCl 0.9%, or with 0.9% NaCl 
only. 5 mice for each group were examined. After 2 h, the 
mice were sacrificed and bled. The blood was allowed to 
coagulate at room temperature and subsequently centrifuged 
5 to obtain the serum. Levels of IL-10 were determined in the 
serum by ELISA (Biosource) , following the manufacturer's 
guidelines. The mean +/- standard error of the levels of IL- 
10 measured in the sera from the 5 mice of each group is 
indicated in table 5. 

10 

Table 5 

IL-10 (pg/ml) : 
NaCl LPS 

15 C57BL/6 mice: 12 +/- 3 150 +/- 9 
B6AA0 mice: 17 +/- 3 416 +/- 37 

Presented are the mean +/- standard error of the 
levels of ILL-10 in the sera from 5 mice for each group. 
20 This example shows that MHC class II-negative mice 

produce markedly more IL-10 in response to LPS in vivo f thus 
confirming our hypothesis in vivo . 

EXAMPLE 5 

25 Addition of neutralizing anti-interl eukin-10 antibody 

(partially) rever ts anti-CD14-induced inhibition of T cell 
proliferation 

Peripheral blood mononuclear cells were isolated 
from blood of healthy volunteer donors as described for the 

30 other examples. PBMC were cultured in RPMI 1640 supplemented 
with 10% normal human AB+ serum in a 96 well plate (0.2X10 6 
cells/well) . Cells were stimulated with staphylococcal 
exotoxin B (SEB, 1 tig/ml; Sigma). The anti-CD14 antibodies 
(My4, Coulter; Ttik4, Dako) and the control antibody (IgG2, 

35 R&D) were added at 25jig/ml. Neutralizing anti-interleukin-10 
antibody (R&D) was used at 100/xg/ml. After 3 days of 
culture, 3 H-thymidine was added before harvesting the cells 
after another 8h. 3H-thymidine incorporation was measured by 
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scintillation counting. Data are pres nted in Fig, 9 as 
percentag of the dpm observed in the sample stimulated with 
SEB without any antibody added (100%). Cell proliferation in 
the wells without SEB was <7% with or without antibodies 
5 added. 

Addition of anti-IL-10 antibodies results in 
general in upregulation of proliferation. 

EXAMPLE 6 

10 Anti-CD14 antibodies affect immune res ponse in vivo 
This example was performed to study 
immunomodulating effects of a monoclonal antibody against 
human CD14. As this monoclonal antibody cross-reacts with 
rabbit CD14 this example was performed in rabbits. 

15 The aim of the example was to investigate whether 

intravenous anti-CD14 administration affects the immune 
response induced after an (primary or secondary) ovalbumin 
immunization. Effects of anti-CD14 administration on in 
vitro ovalbumin or mitogen induced lymphocyte proliferation, 

20 in vivo produced (ovalbumin specific) IgG levels and jr) vjvo 
Delayed Type Hypersensitivity response against ovalbumin 
were measured. 

1. Materials and methods 
25 1.1. Test subs tances 

The test monoclonal antibody (test Mab) was a 
monoclonal Mouse Anti-Human Monocyte CD-14 , Clone TUK4 
(Dako) , Ig fraction, without sodium azide. 

The control monoclonal antibody (control Mab) was 
30 monoclonal Mouse IgG2a (R&D) f anti-Keyhole Limpet Hemocyanin 
(KLH) , code No. MAB003, 

As the ovalbumin for i.v. immunization Inject® 
Ovalbumin, product number 77120, Pierce, Rockford III., 
U.S.A. was used. 

35 

1.2. AniPfrls 

Th study was performed with 20 Specific Pathogen 
Free (SPF)-bred New Zealand White albino rabbits obtained 
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from Broekman Instituut B.V. Nederland, Someren, the 
Netherlands. Upon arrival, th animals were taken in their 
unopened shipping containers directly into the. animal room 
assigned to the study. The animals were checked for overt 
5 signs of ill health and anomalies and were placed, 

individually, in suspended galvanized cages, fitted with a 
wire-mesh floor and front. Blood was collected form 2 
arbitrarily chosen animals and used for serological control. 
The results of the serology were reported to be negative and 
10 specific measures related to the quarantine procedures were 
withdrawn. 

Housing conditions were conventional. Feed and 
water were provided ad libitum . The general condition and 
behaviour of all animals was checked and recorded daily. 
15 Body weight were recorded at days 0, 7, 15, 21 and 28 of the 
study. 

At the start date of the study, (day 0) the 
rabbits were„ allocated to four groups (A-D) , proportionately 
by weight class and each animal was uniquely identified by 

20 an animal identification number applied with a marker pen in 
the ear. The different groups were treated according to the 
design presented in table 6 and as described hereunder. 

Blood samples were collected into two sterile 10 
ml lithium heparin tubes (vacutainer, Becton Dickinson, 

25 Meylan, France) from the ear artery at days 0, 15 and 28 of 
the study. 

All animals received an intravenous injection with 
Mab (dose: 0.2 mg/kg body weight) just before one of the 
ovalbumin immunizations. At day 0, the first control group 

30 (A) received an i.v. injection with the control Mab (see 
1.1) directly following the primary ovalbumin immunization. 
The two other groups (B and D) did not receive a Mab 
injection following the primary ovalbumin immunization. At 
day 15, the second control group (B) received an i.v. 

35 injection with the control Mab (see l.l) directly following 
the secondary ovalbumin immunization. The second treatment 
group (D) received an i.v. injection with the test Mab (see 
1.1) directly following the s condary ovalbumin 



WO 96/32418 



PCT/EP96/01588 



26 



immunization. The other groups (A and C) did not receive a 
Mab injection at the secondary ovalbumin immunization. 

Table 6 

5 Design main study 

(all actions are placed in chronological order) 





All 


Control 


Control 


Treatment 


Treatment 




groups: 


group 
A 


group 
B 


group 
C 


group 
D 


10 


— Administered Mab iv: 




Day 0: I Blood sampling 
I 


Control 


No 


Test 


No 




i DTH id* 












lOVAsc" 










15 


I 












Day 15: 1 Blood sampling 
i 


No 


Control 


No 


Test 




1 OVA sc" 
I 










20 


Day. 28: 1 Blood sampling 
1 DTH id* 






/ 





** OVA sc = Subcutaneous Ovalbumin injection 

25 ovalbumin immunizations were performed with doses 

of 300 Mg in 500 Ml 0.15 M NaCl solution at days 0 and 15. 
Each immunization consisted of two subcutaneous injections, 
at both upper axilla, with a volume of 250 ^xl each. At day 0 
and day 28 (all animals were intradermally injected with 50 

30 Ml of 0.15 M NaCl containing different doses of ovalbumin 
(vehicle control: 0 |ig or 3 Mg or 10 y.q or 30 Mg ovalbumin) 
on a shaven flank to assess the DTH response after 24 hours. 
All actions were performed in the following order: blood 
sampling for all animals (before 9.00 a.m.) followed by, if 
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applicable, injection of the appropriate Mab, DTH injection 

1. d. and ovalbumin immunization s.c. (between 9.00 and 11.00 
a.m.). 

PBMC were used for the proliferation assays, 
5 plasma samples were stored at -20°C until used for the 
determination of ovalbumin specific IgG. 

1.3. Immunoglobulin assays 

Ovalbumin-specif ic IgG antibodies were measured in 

10 the plasma samples obtained at days 0, 15 and 28 using a 
sandwich ELISA. Briefly, flatbottom microtiter plates (NUNC 
Immuno Plate, Roskilde, Denmark) were coated overnight (4°C) 
with 100 /Lil/well ovalbumin diluted to 5 pg/ml in carbonate 
buffer pH 9.6. Next, per well 100 Ml of two dilutions of the 

15 plasma (1/30,000 and 1/60,000) or 11 dilutions of a 

reference pooled rabbit plasma (dilution range: 1/16,000 - 
1/512,000) and a reagent blank (Phosphate Buffered Salt 
(PBS)/1% Bovine Serum Albumin (BSA) ) were added in duplicate 
and the plates were incubated for 45 minutes at 37°C. After 

20 washing with PBS/ 1% BSA per well 100 Ml of peroxidase 
conjugated anti-rabbit IgG (Southern Biotechnology 
Associates, Birmingham, AL) 1/8,000 diluted in PBS/1% BSA. 
After 30 minutes incubation at 37 °c and subsequent washing 
with PBS/ 1% BSA 100 /xl 3, 3 ',5, 5' Tetra Methyl Benzidine 

25 substrate we added. After an incubation period of 20 minutes 
at 37°C the colour reaction is stopped by addition of 100 /xl 
of 2N H 2 S0 4 . Optical densities are measured at 450 nm using 
a Bio Rad microplate reader 3550 (Bio Rad Laboratories, 
Richmond, CA) . Based upon the standard curve obtained with 

3 0 the reference pooled rabbit plasma, containing an assumed . 
number of 1,000 U/ml IgG, concentrations of IgG in the 
plasma samples were determined and expressed in U/ml. 

2. Results 

35 2.1. Clinical signs and body weights 

No changes in general condition or behaviour due 
to the Mab injections, ovalbumin immunizations or otherwise 
were noted. 
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At day 0 of th study the mean body weight was 
1883 grain (has d on all animals). The average w ight gain 
per animal was 203 gram/ week. No differences in body weight 
gain between the test groups and their matching control 
. 5 groups were observed. 

2.2. Ovalbumin specific IaG 

Table 7 -shows group means (n=5) of the Ovalbumin 
specific IgG ELISA performed using plasma samples obtained 
10 at days 0, 15 , 28. 

- Table 7 



Group 


Ovalbumin 
specific IgG 
(U/ml) 
Day 0 


Ovalbumin 
specific IgG 
(U/ml) 
Day 15 


Ovalbumin 
specific 
(U/ml) 
Day 28 












4 


16 


48040 


B 


4 


34 


47360 


C 


4 


25 


28400 


D 


9 


27 


25020 



20 2.3. Delayed type hype rsensitivity (DTH) 

Table 8 shows DTH responses measured 24 hours 
after intradermal ovalbumin challenges at day 28 of the 
study. Presented are the numbers of animals which showed an 
induration and/or oedema at the injection site. 
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Table 8 



Group 


Day 0 


Day 29 








A 


0/5 


4/5 


B 


0/5 


3/4* 


C 


0/5 


1/5 


D 


0/5 


0/5 


* 1 animal not determined 



3. Conclusion 

The immunosuppressive effect of treatment with 
anti-CD14 antibodies was thus demonstrated in an animal 
model jn vjyp. The results show that treatment with anti- 
15 CD14 -antibodies suppresses both the antigen-specific humoral 
immune response (ovalbumin-specif ic IgG production in our 
example) as well as the antigen-specific cellular immune 
response (delayed type hypersensitivity) in vivo . 
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CLAIMS 

1. Anti-CD14 antibodies for use in the induction 
and/ or increase of inter leukin-10 secretion. 
5 2. Anti-CD14 antibodies for use in the prevention 

and/ or treatment of inflammation by the induction and/ or 
increase of interleukin-10 secretion. 

3. Anti-CD14 antibodies as claimed in claim 2, 
wherein inflammation is a consequence of trauma, infection, 

10 surgery, other medical and/or paramedical interventions, 
autoimmune reactions and diseases, degenerative processes, 
allergic disease, neoplastic processes, graft rejection, 
graf t-versus-host-disease . 

4 . Anti-CD14 antibodies for use in 

15 immunosuppression by the induction and/or increase of 
interleukin-10 secretion and/or induction of T cell 
tolerance and/or anergy. 

5. Pharmaceutical composition for inducing and/or 
increasing interleukin-10 secretion, comprising anti-CD14 

20 antibodies and/or fragments and/ or modified versions 
thereof, together with a suitable excipient. 

6. Pharmaceutical composition as claimed in claim 
5 for use in the prevention and/or treatment of 
inflammation. 

25 7. Pharmaceutical composition as claimed in claim 

5 for use in immunosuppression. 

8. Use of anti-CD14 antibodies for the preparation 
of a medicament for inducing and/or increasing interleukin- 
10 secretion. 

30 9. Use of anti-CD14 antibodies for the preparation 

of a medicament for downregulating TNF-cr secretion. 

10. Use of anti-CD14 antibodies for the 

preparation of a medicament for inducing T cell tolerance 

and/ or anergy. 
35 11. Use of anti-CD14 antibodies for the 

preparation of a medicament for the prevention and/or 

treatment of inflammation. 
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12. Use of anti-CD14 antibodies for the 
preparation of a medicament for immunosuppression. 
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